Case presentation
=================

A 65-year-old male presented with one-week history of right upper quadrant abdominal pain preceded by anorexia and weight loss of twelve-pound over a period of two months. He denied any history of jaundice, nausea, vomiting, abnormal bowel habits or gastrointestinal bleeding. The patient had a history of hypertension, diabetes, hypercholesterolemia and obesity. There was no history of alcohol abuse or other risk factors for chronic liver disease.

Physical examination revealed an alert, oriented patient with blood pressure 120/60 mmHg, and absence of lymphadenopathy, scleral icterus, and lower extremities showed no edema. There were no stigmata of chronic liver disease. Abdominal examination showed no organomegaly, ascitis or bruits. His cardiac, respiratory and neurological examinations were unremarkable. Initial laboratory studies showed normal hemogram. He had elevated liver enzymes with alanine aminotransferase (ALT) and aspartate aminotransferase (AST) twice the upper limits of normal, and serum bilirubin and international normalized ratio for prothrombin time were normal. Serologic tests for hepatitis B, hepatitis C, anti-mitochondrial antibody and anti-smooth muscle antibody were negative, while anti-nuclear antibody was weakly positive. Serum alpha~1~-antitrypsin level was normal. Serum alpha-fetoprotein (AFP) was 6,500 µg/L (normal \<20 µg/L) at initial presentation and showed a steady decline on follow-up to 2,700 µg/L at 4 weeks after presentation, 8.8 µg/L 3--6 months later, and thereafter remained below 8 µg/L (Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

A contrast-enhanced CT scan of the abdomen at presentation showed a large heterogeneous dense mass with enhancement involving the right hepatic lobe (Figure 2 [(Fig. 2)](#F2){ref-type="fig"}), and at least one small lesion was seen in the medial segment of the left hepatic lobe. An occlusive thrombus in the right portal vein extending into the main portal vein was noted, and a number of enlarged paraortic lymph nodes were also present. The patient was seen in consultation by the Oncology Service, and no treatment was offered. Over a period of few months his symptoms improved and the tumor showed radiological evidence of spontaneous involution coupled with a decrease in AFP levels meeting the criteria for a spontaneous resolution. A follow-up triphasic CT of the abdomen 14 weeks later revealed significant interval reduction in the size of the mass with associated atrophy of the right hepatic lobe. Persistent occlusion of the right portal vein was still present, but the main portal vein thrombus and the periaortic lymphadenopathy had resolved.

Repeat abdominal CT scan 28 weeks from the time of initial presentation showed persistent right portal vein occlusion and a small (1.2 x 2.8 cm) hypodensity in the posterior segment of the right hepatic lobe (Figure 3 [(Fig. 3)](#F3){ref-type="fig"}). An abdominal CT almost 14 months from initial presentation showed a small irregular hypodensity in the posterior segment of the right hepatic lobe with no area of abnormality anywhere else (Figure 4 [(Fig. 4)](#F4){ref-type="fig"}). An ultrasound 2 years after initial presentation did not show any liver lesions and the AFP level remained persistently below 10 µg/L, which provided confirmation of complete resolution of the lesion.

Discussion
==========

Advanced HCC has limited treatment options and patients succumb within few months to this disease. Spontaneous regression of HCC is a rare event, with an incidence rate of one in 140,000 cases of HCC \[[@R1]\]. Interestingly, there have been few case reports of spontaneous (complete) regression of HCC \[[@R2]\]. Nearly 62 case reports of spontaneous regression of HCC have been published from 1982 to January 2007 \[[@R2]\]. Most of the cases showed partial regression, while a few cases demonstrated complete regression, as in the index case. There does not appear to be a correlation between the underlying etiology of liver disease and spontaneous resolution of HCC. The index case had no cirrhosis and laboratory findings, radiological studies did not show evidence of chronic hepatitis or cirrhosis. Although several factors, such as reduction in blood supply, inflammation, and immunological factors, have been suggested as the mechanism of spontaneous regression of HCC, the precise mechanism is not understood \[[@R2]\], \[[@R3]\]. In one report, treatment by activated T-lymphocytes has been shown to reduce recurrence rates of HCC after surgery \[[@R4]\]. This finding suggests that related regression may be associated with host immune response, involving cytokines such as tumor necrosis factor-alpha \[[@R5]\]. Several other factors have been proposed to cause spontaneous regression, such as abstinence from alcohol, consumption of herbal medicines, high fevers, gastrointestinal bleeding, rapid tumor growth and the use of vitamin K \[[@R6]\].

Spontaneous resolution of HCC with distant metastasis to the lungs \[[@R7]\], chest wall \[[@R8]\], skull \[[@R9]\], peritoneum and spleen \[[@R10]\] has been reported. A case similar to ours was reported with a large right liver lobe and portal vein thrombosis, followed by subsequent tumor regression \[[@R11]\]. Tumor regression of different sizes has been described in the literature and outcome in most of the cases has been favorable with few recurrences. In cases in which surgical resections were implicated, survival was longer. It is quite possible that arterioportal shunt near the tumor may change the dynamics of blood flow to the tumor as blood supply is essential for tumor growth. Similar to transarterial chemoembolization, the tumor infarction due to disruption of the feeding artery or portal vein caused by subintimal injury, thrombus, and tumor invasion could result in tumor necrosis and regression of HCC. Another explanation considered is coagulative necrosis produced by interruption of the blood supply due to the spontaneous formation of an arterial thrombus \[[@R12]\], \[[@R13]\], \[[@R14]\]. In the index case considering the acute onset of symptoms, we speculated that local ischemia due to rapid tumor growth resulted in intra tumoral bleeding and/or hemorrhagic necrosis. Such an explanation was proposed for some cases in the literature which showed histologically complete necrosis in the resected mass.

We conclude that complete spontaneous resolution of HCC, though rare, provides an avenue for further research. The accumulation and careful analysis of clinical data obtained from patients with spontaneous resolution of HCC will contribute to the understanding of this enigmatic phenomenon, and potentially to the future development of new treatment strategies for HCC.
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![A marked decline in serum AFP levels over time (normal \<20 µg/L)](GMS-09-07-g-001){#F1}

![Axial image from a contrast-enhanced CT shows a large heterogeneous hypodense right hepatic lobe mass with thrombus extending from the right portal vein into the main portal vein (arrow).](GMS-09-07-g-002){#F2}

![An ill-defined right hepatic lobe mass has markedly decreased in size with resolution of the main portal vein thrombus (arrow). GB = gallbladder.](GMS-09-07-g-003){#F3}

![A small irregular hypodensity in the posterior segment of the right hepatic lobe remains (arrow). GB = gallbladder.](GMS-09-07-g-004){#F4}
